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Picture of a man 
trying to 
wreck a train 


Railroad trains have been clocked at speeds as high as 111 
miles an hour. Most trains on open stretches run on a schedule 
that exceeds 60 miles per hour. Isn’t it remarkable, when you 
think of it, that nobody ever wonders whether the wheels will 
hold up? For many years we have made this our concern so that 
it would never have to be yours. 

To make sure that fast trains will also be safe trains, U. S. 
Steel research teams carry on a continuing study of railroad 
wheels at the U. S. Steel Research Center at Monroeville, Pa. 
Wheels of the type used in high-speed service are subjected to 
the toughest trials which can be administered on the world’s 
largest inertia dynamometer. Here wheels are driven at speeds 
equivalent to 160 mph, with the dynamometer generating 68144 
million foot-pounds of energy—enough to lift a 34,000-ton ocean 
liner one foot in the air. These tests show us the minor revisions 
in design which enable us to maintain the wide safety margin 
for the ever-increasing speed of operation. Today’s wheels would 
provide complete safety at train speeds which are, as of now, 
impossible to attain. 

This is only one of hundreds of research projects at U. S. 
Steel directed toward tomorrow’s super products. And research 
is only part of the job of making, shaping, treating steel. It’s 
a big job and we need good people to help us—people with your 
kind of training. 

More of our story is told in the booklet, “Paths of Oppor- 
tunity,’ which you can obtain by writing to United States Steel, 
Personnel Division, Room 1662, 525 William Penn Place, Pitts- 
burgh 30, Pennsylvania. 
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' From the Editor's Desk... 


Engineers and Other People— 


The engineering student, as all the jokes avow, is indeed a strange phenomenon. In 
his most common form, he eats, breathes and sleeps engineering. When he takes a coffee 
break, he is most likely to be found talking shop with others of his particular field. The 


humorists seem, then, to have put their pens to work with great accuracy. 


Humor of this type, being satirical, has a point to make, and in the case of the engi- 
neer it is a point well aimed. A joke about the one-sided engineer may be very funny, but it is 
also rather tragic that we should be as narrow in our thinking as such jokes imply. The engi- 
neer’s first obligation is to be a human being, to understand the human values of the society 
in which he lives and which benefits by his work. Unfortunately, most engineering students are 


non-political, non-cultural, non-social people. 


Almost all the engineering graduates go into industrial or development companies as 
practicing engineers, and soon learn that they have neglected an important part of their educa- 
tion, the part that would have prepared them for the two-thirds of the week when they are 
not at work, and helped them to be successful in their jobs, as well. | speak of the general 
knowledge and understanding that each man must have if he is to be useful and happy in his 


life as a whole. 


This narrow-minded preoccupation with his field to the exclusion of everything else 
around him is seldom found in the practising engineer of some years experience. Once in the 
field, the graduate finds that the general education which he neglected is necessary, and also 
finds that his company takes such non-technical aspects of his experience into consideration 
when promotion time comes around. The well-rounded men are more likely to advance than 
are the narrow mental specialists. So the young engineer sets about learning the things he 
sneered at as a student. If he’s lucky, he manages to muddle his way through and learn by 


experience. 


The time to gain any coherent grasp of economic, political and social philosophy, his- 
tory and the arts is as a student, when the facilities of the university and the experience of its 
faculty are available. The engineering curricula do not leave much space for large amounts of 
humanities, but there are a certain number of semester hours in every curriculum which have 
been set aside for non-technical electives, and there is no law against taking an extra course 
or two. And a course in literature or phiolsophy can actually be a relief from technical work, 


if approached with the proper attitude. 


It is long past time for the engineering student to join the rest of the human race. He is 
generally a person of sufficient intelligence and ambition that he will have at least some influ- 
ence on the group in which he finally settles. Better that he be an educated and understanding 
influence than a voice of confusion. Green Street may be the Great Divide, but it need not di- 
vide the engineering student from the rest of humanity. 

—TPG. 
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ULTRASONIC 


Have you ever glanced into the base- 
ment windows of the Electrical Engi- 
neering research laboratory on Burrill 
Avenue? If so, you’ve probably noticed, 
and no doubt wondered about, the cages 
of monkeys and cats in there. These ani- 
mals are part of a research project going 
on at present. This research is centered 
around a procedure, developed by Pro- 
fessor William Fry, which makes use 
of ultrasonic waves to make lesions and 
destroy or modify nerve tissue. In the 
bio-physical research laboratory at pres- 
ent, the techniques are used primarily 
on brain tissues. 
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Dr. Fry developed and worked on 
this, and it has for the past ten years 
been used as a research tool in neuro- 
physiology. The studies to date have 
been principally of an anatomical na- 
ture, that is, the lesions produced by 
the ultrasonic waves have been studied 
as to their nature, size, pathological 
aspects, etc. It has been found that 
lesions made in this way are no differ- 
ent, pathologically speaking, from those 
produced by other methods. Practically 
speaking, however, ultrasonically cre- 
ated lesions are superior to others in 
that, for the most part, they are neater, 


there is less margin for error (they don’t 
destroy more tissue than is intended), 
there is less damage to the vascular sys- 
tem, and post-operative complications 
are minimized. 

It is advantageous to make use of 
high frequency waves in brain surgery, 
since high frequency waves can be con- 
centrated more intensely at one point. 
This facilitates a selective radiation of 
various types of tissues, because of the 
different sensitivities to sound that were 
found to exist between the different tis- 
sue types. For example, those tissues 
most susceptible to the sound are fiber 
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Above, is Dr. William Fry, developer of the ultra-sonic 
lesion procedure, working on a new project—an ultrasonic 
microscope. 


ca 


On the opposite page is a closeup view showing the human 
head holder supporting a human skull with a pan which 
supports the transmitting liquid in position over an open- 
ing in the skull. The opening illustrated will be that used 
in the first human ultrasonic neurosurgery operations for 
the relief of tremor. The 4-beam ultrasonic focusing irradi- 


ator is shown immediately above the pan. 


At the right is a monkey skull in the Horsley-Clarke ap- 
paratus, showing pan and irradiator in position. 


> 


SURGERY 


tracks. Next in line, according to sensi- 
tivity, are cell bodies, then gliel cells 
(structural cells holding the brain to- 
gether), and the vascular system. When 
the brain is subjected to ultra-sonic 
waves, white matter is destroyed first, 
then grey matter, then blood vessels. 
Thus it is possible, with proper selec- 
tion of intensity level, to destroy one 
type of tissue without damaging sur- 
rounding tissue of other types. 

The brain in general is not dis- 
turbed by making lesions with sound 
in preference to older methods, for the 
high frequency waves pass through part 
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of the brain, destroying only that area 
directly in the point of focus. Another 
method used, that of inserting a long 
needle into the brain for the purpose 
of making a small lesion in the interior, 
destroys tissue, to a certain extent, along 
the path of the needle from the exterior 
portions to the desired area. 

Lesions made by sound waves have, 
to date, been used successfully on hu- 
mans to stop the tremor and rigidity 
associated with Parkinson’s disease. 

An interesting fact about these sound 
waves is that at the extreme high fre- 
quencies they behave much like light 


by Donna Zverow 


rays. That is, they travel in relatively 
straight lines. They are not, however, 
transmitted efficiently through air, but 
will travel through water. They pass 
through brain tissues easily, for they 
are mostly water, but destroy bone and 
hard tissue. 

During an operation, the skull of the 
patient must, of course, be held rigid- 
ly, for any movement of the head would 
cause an area other than that specified 
to be destroyed, perhaps with serious 
or even fatal results. In operations per- 
formed on the test animals, a method 

(Continued on Page 36) 
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Research House 


Plans for what to many people may 
prove the most important new house of 
1958 have been announced at the Uni- 
versity of Illinois. It is a new Warm 
Air Research Residence, the fourth to 
be erected at the campus by the Na- 
tional Warm Air Heating and Air Con- 


ditioning Association. 


Cooperative research in home _heat- 
ing has been carried on by the univer- 
sity with the association since 1919. 
More than half a million dollars have 
been provided by the heating industry. 
Results are public property and have 
benefited everyone. 


These results have included better 
heating plants and installation methods, 
greater comfort through insulation and 
new heating systems, and air condition- 
ing. Research has been both in the labor- 
atory and under actual home conditions. 


The world’s first heating research 
house was built at Illinois in 1924 by 
the warm air association. ‘Chis 10-room, 
2\%-story frame house was typical of its 
day, and in it was done pioneering re- 
search which greatly advanced home 


comfort and health. 


In 1946 it was replaced by a smaller 
house typical of those then being built. 


1958 


This one-story frame house had _ five 
rooms. In 1949, with basementless 
houses popular, a two-bedroom home of 
this type was built, with practical com- 
fortable heating of the floor slab a re- 
sult. 


‘Today, houses again are larger, and 
the new 1958 Warm Air Research Resi- 
dence will be an 8-room, 2'%-bath split- 
level home with four bedrooms, 2,000 
square feet of usable space, and built- 
in double garage. With lot, furnishings, 
and research equipment it will cost more 


than $40,000. 


Research equipment will include six 
miles of wires built in to provide in- 
stantaneous temperature information of 
from 400 points inside and outside the 
house, within the walls, floors, and other 
parts of the structure itself, and from 
units of the heating system. 


These wires will connect with record- 
ing instruments and panels in one sec- 
tion of the double garage so the research 
engineers may study how the heating 
plant is functioning, where the heat is 
coming from, where it is, and where it 
goes. 


Internal movement of air between 
floors of a split level home is one of 


three things the engineers will study, ac- 
cording to Prof. Donald R. Bahnfleth, 
in charge of warm air heating research 
at Illinois. Other factors will be season- 
al load variations on each level and 
heating of rooms over a garage. 


Two heating systems will be built 
in, one with warm air perimeter out- 
lets, the other with high sidewall or 
ceiling outlets, and two air return sys- 
tems, one having only one grill at each 
level, the other with a return duct from 
each room. 


By blocking off portions of the house, 
it can be used for studies of one-level, 
two-level, or split-level homes, and of 
heating with a slab direct on the 
ground, crawl space, or basement. 


The house will have cedar shingle 
siding, 2 inches of wall insulation, 
4 inches of ceiling insulation, storm 
sash in the heating season, and double- 
glass doors between dining room and 
patio. 


Selection of furnishings will be a pro- 
ject of the university’s home economics 
department. The house is to be com- 
pleted by July 1. It will be occupied 
by Richard Wright, research assistant, 
and his family. 


_ 
co 
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SCHOLARSHIPS 


at the 


UNIVERSITY OF ILLINOIS 


Scholarships, for some reason, are a 
mysterious subject to most people. Those 
that don’t try for one or don’t want 
one, (there are some!) might be ex- 
pected to know nothing of this bonanza, 
but what about the interested candi- 
dates or the actual recipients? Actually, 
all that most of them are able to dis- 
cover is that there is a listing of avail- 
able scholarships with commensurate 
qualifications that the university prints 
in a small brochure. If they are fortun- 
ate, they might have stopped at the 
office of Mr. Grossman, Executive Sec- 
retary and Director of Undergraduate 
Scholarships, and discussed it with him. 
This article is largely a result of such 
a discussion with Mr. Grossman. 


The association most students have 
with the scholarship program at the 
University of Illinois is through their 
applications for scholarships. This usual- 
ly consists of filling out an application 
in January or May and discovering a 
few months later that they were or were 
not selected for a scholarship. But let’s 
investigate this nebulous period between 
the times of application and final award- 
ing, and see how the scholarship system 
at the University of Illinois functions. 


The first person the application 
reaches is Mr. Grossman. He performs 
the grueling task of organizing and ap- 
praising the thousands of applications 
that are submitted. The next stop on 
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its journey is the applicant’s particular 
school. Certain scholarships are award- 
ed only for given areas of study, and 
the school in question will recommend 
candidates that it feels are most promis- 
ing. At last the application is presented 
before the Committee on Special Un- 
dergraduate Scholarships where the final 
decision is made. This committee is com- 
posed of the deans from various col- 
leges and other members of the faculty. 
It acts officially through the Office of 
Administration and Records. 


The above procedure is followed only 
with the scholarships that are awarded 
by the Committee on Special Under- 
graduate Scholarships. There are other 
scholarships, however, that are awarded 
through the university but have no di- 
rect relationship to the Committee on 
Special Undergraduate Scholarships. 
The University of Illinois simply serves 
as a bank at which money is deposited 
by other organizations and is withdrawn 
by the students. 


To clarify this situation, let’s outline 
the scholarship system which exists at 
the present time. Scholarships are classi- 
fied as either tuition waiver or cash 
awards. The tuition waiver scholarships 
are awarded in three ways: |) competi- 
tive examination, 2) political selection, 
and 3) by meeting military require- 
ments. The competitive examinations 
are given and awarded by state counties 


and usually cover four years of college. 
The political scholarships are awarded 
by the state senators and representa- 
tives in any manner they decide. The 
military scholarships are given to any 
veteran who was a resident of Illinois 
at the time of enlistment. It is void in 
lieu of Military Bill aid, and can only 
be used after the Military Bill aid 
terminates. In total, 2700 students on 
the three associated campuses are now 
on tuition waived scholarships for a 


total of around $400,000.00 per year. 


The cash awards may be either 
from outside sources or from the uni- 
versity. hese are the awards that are 
generally handled by the Committee on 
Special Undergraduate Scholarships. 
There are 25 outside scholarships given 
with an average value of $360.00 or a 
total of $90,000.00 per year. The uni- 
versity awards 600 cash_ scholarships 
that range from $150.00 up to $500, 
with a limited number above $500.00. 
The average value is $250.00 or a total 
of $150,000.00 per year. They are usual- 
ly awarded on the basis of need and 
scholastic record or potentiality. The 
scholastic record usually means a ‘“B” 
average or better. 


These funds originate from many 
sources, including gifts, societies like the 
P.T.A., student organizations, firms 
and corporations, and invested funds 


(Continued on Page 30) 
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“The University of the Air’ 


WILL - RADIO 


The history of WILL is a fascinat- 
ing tale of one of the first educational 
radio stations in the country, and the 
first to have a non-commercial FM 
band. Operating on an experimental 
license, WILL, then known as 9XJ, 
started operations in 1921. A year later, 
after a regular broadcast license was 
granted by the Federal Communications 
Commission, the call letters were 
changed to WRM, though the station 
still operated on the original frequency 


of 300-360 meters. 


In 1939, a wealthy Chicago business- 
man, Boetious H. Sullivan, donated a 
large sum of money to the station. At 
this time, the “University of the Air” 
was given a new frequency on the 580 
KC band, and a 5000 watt transmitter 


installed. Under its new call letters, 
WILL, the station began operations 
20 


This is the second in a series of arti- 
cles by Ernest Yap on comntunications 
at the University of Illinois. The final 
installment will appear in the May 
Issue. 


BY sk x 


from Gregory Hall, the present loca- 
tion of the studios. 

The FCC license, however, granted 
permission to broadcast only until sun- 
set so the University made application 
for an educational FM license in order 
to cover the evening audience. In Sep- 
tember, 1941, WIUC-FM. began oper- 
ations on the 42 megacycle band as the 
first educational FM _ station in the 
country. 

In 1945, after a lapse of broadcast- 
ing due to re-assigning of the frequency, 
the station began its coverage again on 
the 91.7 MC band, but it was not until 


1954 that the FCC changed the call 
letters to WILL-FM. The 250 watt 
transmitter used at that time was just 
retired, after eight years of use. 

The equipment now in use includes 
a 300,000 watt ERP (Effective Radi- 
ated Power) transmitter on the 90.9 
me band, a 550 foot tower, and an 
eight-bay antenna, all purchased from 
the Milwaukee Journal station, WIM J. 
This tower is also used to mount the 
antenna used by WILL-TV. The equip- 
ment is all installed at Robert Allerton 
Park, about 20 miles southwest of cam- 
pus, and a microwave link connects 
them with the studios on campus. 

As for future developments, no one 
at the station is willing to prophesy. 
One thing only is certain: on the basis 
of past achievements, WILL will cer- 
tainly be in the lead in the field of bet- 
ter communications through electronics. 
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Above, inside Studio A, announcer Ken- 
neth Brown discusses a new program 
schedule with public relations manager 
Marjorie Greenwood. 


_ 


On the opposite page, broadcast engineer 
Eli Kalil checks the telephone-tape recorder 
combination used to record conversations 
for broadcast at a later time. 


> 
The face of a story teller, on the right, is 
that of Carolyn Berleman of The Children’s 
Hour. Although her audience is scattered 
over many miles, she maintains a person- 
to-person approach. 
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One of the station’s five regular 
announcers, Kenneth Brown, 
takes his turn at the announcers’ 
desk on one of WILL’s programs. 


The station’s music library con- 
tains a broad selection of many 
types of music. Helping the di- 
rector, Kenneth Cutler, are Mrs. 
Bernice Cross (standing) and 
Dorothy Radosevich. 


— 
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Almost all of the many techni- 
cal operations in the radio stu- 
dio are carried out by assistant 


Clarence Berbaum (at phone) 
and Eli Kalil. 


Below is a recording session of 
Book Review, here featuring 
guest professors Paul Landis 
and Donald D. Jackson of the 
English Department. The pro- 
gram is pre-recorded and 
broadcast at an hour more con- 
venient in the schedule. 
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nionism and the Engineer 


by Harold Roffmann 


The author of this speech, Harold Roffmann, is a graduating senior in Civil 


Engineering. His paper received second place in a student competition held by 


the Chicago Chapter of the A.S.C.E., and was presented before the February, 


1958 meeting of the Chicago Chapter. 


To most people the term profession 
has- come to mean a specially trained 
group of individuals who make their 
specialized services available, in their 
best form, to their customers and cli- 
ents. Therefore, the word professional- 
ism now denotes work of the highest 
quality, performed by the skilled indi- 
viduals of a group having an_ irre- 
proachable standard of conduct among 
its members. This concept has been hard 
fought for, and members of a profes- 
sion must constantly strive to add con- 
tributions to human progress to main- 
tain this concept. 


In contrast, according to the Encyclo- 
paedia Britannica, the “union movement 
is seen as a more conscious organization 
of labor concerned with the status of 
the worker and his place in the eco- 
nomic system. Unionism is a defensive 
and offensive instrument for maintain- 
ing or improving labor standards. It is 
becoming increasingly a constructive 
agency, aiming at influencing and chang- 
ing the world of industry in accordance 
with labor ideals. .. . The most funda- 
mental of the trade union’s problems is 
that of adjusting its policies to changing 
economic conditions.” 


It is apparent that the connotation 
afforded a group calling themselves a 
profession cannot be afforded the same 
group calling themselves a union. The 
basic ideas of a union are completely 
different from those of a_ profession. 
Members of a profession must be dedi- 
cated to their clients’ interests, while a 
union is only concerned with the status 
of the worker and his place in the eco- 
nomic system. Even in ancient times it 
was recognized that a man could not 
serve two masters. 
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When an engineer joins a union he 
places himself on the side of labor, and 
because unions will not accept super- 
visory personnel, he immediately  di- 
vorces himself from all possibilities of 
ever joining the supervisory ranks. Once 
the decision in favor of unionism has 
been made, the efforts to pull away from 
it become exceedingly hard. Manage- 
ment will usually overlook a potential 
executive, because they feel he may 
have ties that are too strong with the 
men who would be under him. This fear 
on the part of employers is often proved 
justified. Trade unions that are now 
the most powerful have in the past ac- 
tively fought merit increases, preferring 
instead the criterion of longevity in the 
union. 

The title “supervisor” is much sought 
after, even though often it does not 
carry a responsibility for company policy 
with it. However, the psychological ef- 
fects are beneficial. This added. title 
allows a man to feel he is a part of the 
company and that he is considered a 
leader by his superiors. Unionism would 
destroy all these psychological effects, 
and replace them with the stark, naked 
truth that any improvements in the in- 
dividual’s status must come from the 
union. From past history it is found to 
be difficult to advance above the first 
level, that of foreman, while maintain- 
ing allegiance to a union. With no def- 
inite available goal in mind, it is hard 
to attain the stature of a professional 
man. 

Even the legislators recognized the 
difference between professional people 
and skilled laborers when they passed 
the Taft-Hartley Act. The Act guaran- 
tees to professional employees the right 
to separate vote in determining the ques- 


tion of representation. Prior to the Taft- 
Hartley Act no recognition was accord- 
ed the special problems of the profes- 
sional employees and consequently they 
were often submerged into larger non- 
professional groups against their will. 
This portion of the Act has not worked 
to the detriment of any group. 

Since the first passage of the Taft- 
Hartley Act, unions have been trying 
to have this provision changed. They 
propose (among other things) to limit 
the definition of the term ‘“‘supervisor”’ 
in order that engineers without responsi- 
bility for company policy be eligible for 
“employee,” and hence union status. 
They also wish to prohibit employers 
from dealing with other than legiti- 
mate unions on the subjects of wages, 
hours and working conditions. This is 
aimed directly at the various profes- 
sional societies. 

If these changes. were to be incor- 
porated into the law an engineer with- 
out responsibility for company _ policy 
would find himself forced to the side 
of unionism. Since management will no 
longer look after their employees’ bene- 
fits after unionism, he would have to 
rely on union policy for his advance- 
ments and pay increases. Management 
seems well within their rights to take 
this “hands-off” policy, since it is the 
stated purpose of the union to look after 
the employees’ welfare. 

Considering past history of the unions 
of this nation, we find that most in- 
creases in pay have been preceded by a 
strike, and following the increases there 
has been a raise in union dues. This 
hardly seems professional! No man can 
strive constantly to add contributions 
to human progress while on strike. Even 


(Continued on Page 44) 
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Your professional advancement is accelerated by our 
company-sponsored _ self-development programs: our 
full-time, off-the-job Graduate Engineering Training 
Program and the ‘Tuition Refund Plan for after-hours 
college study. Engineers are important to all phascs 
of Western Electrie’s job as manufacturer, purchaser, 
distributor and installer for the Bell System. 


our professional advancement 


a 


Western Electric offers real opportunity. Some 55% of 
the college graduates in our upper levels of manage- 
ment have engineering degrees. And 7,000 management 
positions must be filled by newly promoted people in the 
next ten years. Many of these positions will be taken by 
Western Electric engineers. 


Opportunities spring from the work we do. As the Bell 
System’s manufacturing unit, Western Electric is the 
world’s largest maker of communications equipment. We 
are equipped to produce some 65,000 different parts 
which are assembled into a vast variety of apparatus and 
equipment. Add to this our steady, varied defense as- 
signments, and you see why engineering skill gets top 
priority here at Western Electric. 


HOOSING a company with which to spend 
C your professional life is one of the most 
important decisions you have to make. Choose 
carefully, for your professional advancement 
and rewards depend to a large degree on the 
opportunities presented you. 


Be sure the company itself is growing on a 
solid foundation... doing important work that 
has a permanent part in the nation’s economy 
and future. Be sure the company offers chal- 
lenging work and opportunities in your chosen 
field... for you will be happiest and develop 
faster doing what you like. Be sure the company 
you choose is “engineering-minded”. .. and has 
demonstrated an active interest in the develop- 
ment of its engineers. 


Before you decide, look around...ask... 
compare. You will find all these opportunities 
at Western Electric. 


Opportunities exist for mechanical, electrical, chemical and civil engineers, 
and physical scientists. For more information pick up a copy of “Your 
Opportunity at Western Electric” from your Placement Officer. Or write 
College Relations, Room 1111D, Western Electric Co., 195 Broadway, 
New York 7, N. Y. And be sure to sign up for a Western Electric interview 
when the Bell System recruiting team visits your campus. 


MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 


Principal manufacturing locations at Chicago and Decatur, Ill.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind; Allentown and Laureldale, Pa.; 
Burlington, Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; St. Paul and Duluth, Minn.; 
Kansas City, Mo.; Columbus, Ohio; Oklahoma City, Okla. and Teletype Corporation, Chicago 14, Ill. and Little Rock, Ark. Also Western Electric 
Distribution Centers in 32 cities and Installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, N. Y. 
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Lift Station 


by Dave Penniman 


(Photos by Dave Yates) 


By this time most engineers are aware 
of the fact that something is happening 
in front of the Transportation Build- 
ing. This construction, contrary to pop- 
lar belief, is not just a detour to make 
you late for your eight o’clock class. 
In reality it is a sanitary lift station 
for the new sewer lines recently in- 
stalled. The U. of I. has realized the 
need for better sewage facilities in years 
past, but with the new buildings under- 
way in this area the problems will soon 
be extreme. Before, the difficulty came 
from U. of I. sewers backing up into 
city sewers and overloading in the area 
o. McKinley Hospital. While this sin- 
gle project will not alleviate all the 
problems, it will be helpful. The sewers 
recently installed will eventually con- 
nect to a new intercept which will serve 
McKinley Hospital and all of Goodwin 
Avenue. Also a branch will be run to 
the quadrangle and to the proposed 
Sports Palace. For the present, however, 
the expansion will be limited to the new 
biology building and the east section of 
the Natural History Building. 


The preceding paragraph gives an 
idea of the need for the additional sew- 
ers being installed. The need for the 
lift station, however, arose from a dif- 
ferent problem. Numerous restrictions 
were placed on the path which the 
sewer could follow. It would have to 
run beneath the pedestrian tunnel con- 
necting the East Chemistry Building 
to the Chemistry Annex, and yet  by- 
pass any other underground utilities. 
Provisions would have to be made so 
that the line would not interfere with 
a proposed steam line down Mathews to 
Green, and at the intersection of Math- 
ews and Green there could be no man 
holes in the pavement. Meeting these 
restrictions placed the sewer in such a 
position that gravity flow would not be 
sufficient, especially after the new addi- 
tions were completed. Therefore, a lift 
station was considered necessary. 


The station will be equipped with 
three pumps having capacities of 500, 
1000, and 2000 gallons per minute. 
They will be so arranged that the sta-- 
tion’s capacity can be raised by 500 
GPM increments. There will be space 
in the station for an additional pump 
when the need arises. 


As for the appearance of the com- 
pleted station, it will appear to be noth- 
ing more than a concrete retaining wall 
from the front. Although the height 


<— 


At left is a view of the shoring which 
was necessary to hold the excavation 
in place. Workmen are preparing the 
bed for the last section of pipe south 
of the pumping station. 
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of the walls will be kept at a minimum, 
provisions must be made for protecting 
the station from flooding if the Bone- 
yard should back up, as it has done in 
previous years. For this reason the walls 
will be three feet above the sidewalk 
at their highest point. The roof will 
be a concrete deck. 


The same problem of soil irregulari- 
ties which arose at the site of the new 
biology building had to be coped with 
here. This made it necessary to drive 
interlocking steel sheeting completely 
around the excavation to prevent cave- 
ins during the construction. The sewer 
lines recently installed had to have their 
excavations shored and lined for the 
same reason. 


The total cost of the lift station proj- 
ect will be about $150,000. The piping 
will cost around $24,000, while the 
electrical work will be close to $4000. 


This project was started on Septem- 
ber 30 and should take about two more 
months for completion. The station is 
part of the University’s long range pro- 
gram for a more sanitary sewage system 
which will include new sewer lines 
under various parts of the campus. 


p | EE Rae 


It was necessary to channel the flow of Boneyard Creek so that the 
section of pipe running beneath the creek could be laid. 


i i i i i i i lace in preparation for the pouring of the 
£ pumping station from above, showing reinforcing rods in p ft 
Pee nhecescay submerged pumping station. There will be two steel hatches in the completed roof, permitting 


access to the pump room from above. 
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Industrial 
Headlines 


Edited by James Gill 


In-The-Ear Radio 


A truly “wireless”? radio which is only 
a little bigger than a flashlight bulb 
and can be plugged into the human ear 
has been developed by two German en- 
gineers, Product Engineering, McGraw- 
Hill publication, reveals. Its inventors 
make no claims about power or tonal 
quality of the transistorized radio and 
have not yet announced plans for manu- 
facture—but they say it will work. 


Prospectors Get Wings 


Especially equipped helicopters are 
taking over prospectors’ jobs, reports 
Aviation Week. The ’copters are fitted 
with devices on the nose, the tail and the 
tail boom to detect the pressence of lead, 
copper and zinc deposits under ground. 
The gear indicates the size or grade of 
the ore body. Other equipment is car- 
ried for locating radio-active ores. Heli- 
copters can cover more ground in a day 
than prospectors can in months. 


Three-Way Truck 


An off-the-road truck that can be 
steered three ways has been developed, 
reports Product Engineering. The front 
wheels can be turned alone; the front 
and rear wheels can rotate in opposite 
directions to turn the truck within its 
length, and both sets of wheels can 
turn together to move the truck side- 
ways. There are 24 wheels on the truck, 
and they all drive and brake. 
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Automatic Missile-Firing Base 


“This goes one step beyond the push 
button warfare, for at the Talos De- 
fense Unit you don’t even need to push 
a button to send this weapon into ac- 
tions 

This was the description given by Dr. 
E. W. Engstrom, Radio Corporation of 
America executive, of the first complete- 
ly automatic system for firing and guid- 
ing missiles to their targets. The base, 
an electronic control center which can 
go into action by itself in response to 
warning signals from remote outposts, 
was built by RCA on the White Sands, 
N. M., proving grounds and_ turned 
over to the Defense department. 

The Talos Defense Unit (TDU) is 
composed of three structures. One is a 
long, low concrete and_ steel building 
containing the control center. The 
other two are circular magazines with 
launchers in the center and numerous 
cells on the perimeter to house the mits- 
siles. All three are built to withstand 
the pressures of the missile take-off and 
near misses from enemy bombs, and are 
air filtered for protection of the equip- 
ment and personnel. 

Suppose a fleet of enemy bombers, or 
perhaps a single missile, is detected by 
one of the numerous warning systems 
spanning the North American continent. 
A signal is sent to the TDU, where it 
is received by a series of data-handling 
and computing machines These decode 
the information and analyze the num- 
ber of attackers, their location, course 
and speed of attack. 


Next a scheduling and programming 
computer sets the logical points of in- 
terception. Then it starts the machin- 
ery to load the missiles onto the launch- 
ers and fire them at the proper time 
and in the proper direction. 


In this stage, the blast-proof con- 
crete and steel cell doors swing open 
to release the missiles the computer has 
selected. The cells have reinforced con- 
crete walls two feet thick and are so 
constructed that, should one of the mis- 
siles go off by mistake, the blast would 
go upward through the roof rather than 
horizontally and detonate the other mis- 
siles. 


As a cell is opened, one of the launch- 
ers circles to face it and sends a small 
cart down a railed bridge to the door. 
Swiftly the missile is loaded on the 
cart and rolled onto the launcher. Then 
the launcher swings to the desired posi- 
tion of fire. After an automatic check- 
out, and at the proper time, the pro- 
jectile is fired. All of this is done auto- 
matically. 


There are two stages of flight after 
the upward thrust. First the missile fol- 
lows a guidance beam to the vicinity of 
the target. Second, as the missile ap- 
proaches the target, a secret “homing” 
device senses its presence and “locks on” 
to the target and closes in for the kill. 


Factory on Wheels 


A mobile plant that can move over- 
night to a new raw-material source and 
start up production in five hours, is re- 
ported in Factory Management and 
Maintenance. Consisting of 134 trailers, 
the roving plant, in the first year of op- 
eration, ran up savings of one-and-a-half 
times the cost of the plant itself, includ- 
ing all its specially designed equipment. 


Electronic Limbs 


Electronic principles that guide mis- 
siles may soon be applied to artificial 
limbs and braces, reports Electronics, 
McGraw-Hill publication. An electronic 
firm is attempting to find a method of 
electronically releasing and controlling, 
at the will of the wearer, the energy 
required to operate an artificial limb or 
brace. If the company is successful, polio 
patients, especially, will be benefitted. 


“Beeps” From Inner Space 


A radio sounding device, so small 
that it passes through the gastro-intestin- 
al tract, has been developed to help 
doctors tell a patient’s internal tempera- 
ture during diagnosis, reports Elec- 
tronics magazine. Called an endoradio- 
sonde, the transmitter that is swallowed, 
it measures only 0.9 centimeters in di- 
ameter and 2.8 centimeters in length. 
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The crystallizer is completed and ready for production 


Wash-and-Wear Wool 


An Australian research organization 
has developed a finish for woolens that 
puts these goods in the wash-and-wear 
category, Textile World, McGraw-Hill 
publication, reports. Woolen garments 
treated by the process can be washed 
in soap and water or worn in the rain 
without losing creases, pleats, or their 
smooth surfaces. Dry-cleaning does not 
remove the finish. 


U. S. A. F. Academy Hall 
The dining hall of the new U. S. Air 


Force Academy of Colorado Springs, 
Colo., will have an unobstructed area 
266 feet square and an overhang of 20 
feet outside the columns. It will seat 
the entire cadet student body. The roof 
structure of this new building is an all- 
welded, 14-foot square grid system, eight 
feet deep, that was assembled and weld- 
ed on timber blocks on the ground. The 
complete structure was then raised with 
hydraulic jacks and attached to the tops 
of the columns. 

The large roof trusses range in length 
from 84 feet to 14 feet, with the largest 
weighing 10 tons. They have top and 
bottom chord T-sections joined by dia- 
gonal and vertical structural angles. The 
trusses become lighter as they progress 
away from the center of the roof. 

Butt joints in the truss chords com- 
prised the volume of welding, reports 
Lincoln Electric Co. Taking advantage 
of the design, welders used new high- 
speed, iron-powder type electrodes which 
substantially reduced the total welding 
time required on the job, and consistent- 
ly produced high quality welds. 
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Penguin’s Temperature 


Recently-developed components have 
made possible a radio thermometer, re- 
ports Electronics, McGraw-Hill publi- 
cation. Immediate application is to moni- 
tor the temperature at which the pen- 
guin keeps its eggs in order to find out 
how some animals can stand the extreme 


cold. 


World’s Brightest Light 


The world’s brightest electrical light 
has been installed atop an oil refinery 
in California, reports Electrical W orld, 
McGraw-Hill publication. The beacon 
is a 2,500-watt mercury-vapor lamp, and 
it is used as a welcoming beam for the 
refinery. 


Crystallizer 


Pictured is the completed unit of 
what is believed to be the world’s larg- 
est stainless steel crystallizer for making 
ammonium sulfate, a fertilizer. This 
crystallizer weighs more than 150 tons, 
and is 82 feet high and 20 feet in di- 
ameter. ‘The equipment was fabricated 
by Struthers Wells Corporation, War- 
ren, Pa., from the type 316 stainless steel 
Corporation. The crystallizer was built 
in Hopewell, Virginia for the National 
Aniline Division of Allied Chemical & 
Dye Corporation. About 300 tons of 
ammonium sulfate will be made daily 
in the huge crystallizer. 


Cotton Duck Gets Discharge 


The Army Quartermaster Corps is 
looking for a material to replace cot- 
ton duck which, in World War II, was 
the shelter mainstay of the Army, re- 
ports Textile World. It has been found 
too heavy and bulky for atomic-age mili- 
tary operations, and cannot be used for 
multiple-fabric protection against nu- 
clear-weapon heat. 


Never Out of Tune 


An electronic organ that never gets 
out of tune has been invented, reports 
Electronics, McGraw-Hill publication. 
It involves 12 wave-shaped disks rotat- 
ing 1n photoelectric beam systems. Each 
waveshape was mathematically corrected 
before being transferred to pattern disks, 
each having harmonically related notes 
on circles of different radii. 


Controlled by radio signals from the 
ground through a cable, a helicopter 
now can fly without a pilot, reports 
Aviation Week. The control station is 
light and can be operated on the ground 
or from other aircraft. Next in sight 
is a model without a connecting cable. 


(Continued on Page 40) 


Scholarships at Illinois 
(Continued from Page 19) 


from bequests in wills. The stories that 
are connected with the gifts and private 
donations are sometimes amusing, some- 
times sad, but they are always very hu- 
man. For instance, when David B. Stin- 
man was an undergraduate, he needed 
financial help desperately. He asked the 
scholarship board of City College for 
$600.00 aid which he subsequently re- 
ceived, and later, was awarded a $1500 
fellowship from Columbia University. 
He promised to repay both institutions 
100 times what he was given. When he 
became a prominent civil engineer, he 
fulfilled that promise and decided to 
expand his aid to other colleges, includ- 
ing the University of Illinois. He only 
stipulated one condition of the recipi- 
ents: that they accept the moral obliga- 
tion to repay the amount they had re- 
ceived. 

Or then there’s the story of Professor 
Miller, a man of simple and seemingly 
modest means who bequeathed $1,000,- 
000.00 to the University when he died. 


These stories remove the suspicion that 
the non-university scholarships always 
come from sources like all the relatives 
of one-legged firemen that were second 
man on the hose during the Chicago 
Fire. 

The most glamorous part of the schol- 
arship program are the special scholar- 
ships with large awards. The largest 
award given is $1000.00 per year for a 
chemical engineering student. The major 
scholarships are the General Motors 
scholarships and the Alfred P. Sloan 
Scholarships. The General Motors schol- 
arships are of two types. One is given 
as a result of a national examination and 
the other is based on a quota according 
to the number of administrative person- 
nel that went to the University of IlIli- 
nois. The scholarships range from $200 
to $2,000.00 and generally cover four 
years. They may be in any field of 
study. We now have one national scholar 
and fifteen students in the latter pro- 
gram. Five new scholarships are to be 
given next year. This makes the Uni- 
versity of Illinois one of the largest 
members in the program. 


The Alfred P. Sloan scholarships are 
based on leadership potentiality in busi- 
ness and industry and are given to five 
male junior science or engineering ma- 
jors. This program will be expanded 
to ten students next year. The program 
totals $3,500.00 per year and the Uni- 
versity of Illinois is one of the six Big 
Ten schools receiving the aid among 
eight state supported schools. 


The rationale underlying this pro- 
gram probably best exemplifies the spirit 
in which the scholarships are awarded 
at the University of Illinois. In the 
words of Mr. Alfed P. Sloan, “... the 
future progress and security of our so- 
ciety depends upon our ability to dis- 
cover among our youth those qualities 
of mind and spirit, such as imagination 
and ambition, that distinguish the po- 
tential leader. Such young men = are 
among the nation’s greatest assets, if 
they are not its greatest asset. I believe 
it to be of the highest importance that 
they be given an opportunity to capital- 
ize their potential talents through the 
process of higher education.” 


BRAINTEASERS 


caged by Donna Zverow 


1. A conical glass of 60° included angle is 3 inches high. 
What is the radius of a ball bearing which will displace the 
maximum amount of wine in the glass without spilling 
any and which will bring the level of the wine to the top 
of the glass? What is the original level of wine? 


2. A large circular table is pushed into a corner of a 
room so that it touches both walls. An ink spot on the very 
edge of the table, on the side nearest the corner, is known 
to be exactly 8 inches from one wall and 9 inches from the 
other. What is the diameter of the table? 


e Ee *% 


3. Three persons are to divide among themselves 21 
casks of equal size, 7 of which are full, 7 are half full, and 
7 are empty. How can an equal division be made without 
pouring any wine from one cask to another and in such a 
way that each of the three receive equal amounts of wine 
and the same number of barrels? 


4. Two candles of equal length are lit at the same time. 
One candle will burn for 4+ hours and the other for 5 hours. 
At a particular instant, one was 4 times the length of the 
other. How long had they been burning? 


pa x“ he 


5. A prisoner is given 10 white balls, 10 black balls, 
and two boxes. He is told that an executioner would draw 


one ball from one of the two boxes. If it was white, the 
prisoner would go free; if it was black, he would die. How 
should the prisoner arrange the balls in the boxes to give 
himself the best chance for survival ? 


% %. * 


6. If you deposit $10 every six months in a loan associa- 
tion which pays 2% interest, compounded every six months, 
how much will you have to your credit at the end of 20 
years, assuming that each deposit is made at the beginning 
of the six month period ? 


co * % 


7. Mr. Collins was accosted by four friends for contribu- 
tions. To the first he gave one-half the money he had in his 
wallet plus a dollar more. To the next he gave half of what 
was left in the wallet plus a dollar more. To the third he 
gave half of what was left in the wallet plus a dollar more. 
To the fourth he gave all that was left in wallet. When the 
money was distributed, the first and third received together 
$10 more than the second and the fourth friends. How 
much did Mr. Collins distribute and how much did each 
of his friends receive? 


* % * 


8. A man has a five-gallon jug and a three-gallon jug. 
He wishes to purchase four gallons of wine from an inn- 
keeper who has only a full eight-gallon jug. How does the 
man measure exactly four gallons without spilling a drop? 


(Answers on Page 42) 
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Introducing... 


MISS KAY DALBEY 


As a contribution to the more beautiful side of life, 
meet this month’s Technocutie, Miss Kay Dalbey. A 
sparkling personality, many engineers may recognize 
her, especially those who have coffee in the Tavern in 
the Union, for that ranks as her favorite break between 
classes. 


North Campus is indeed fortunate to have her as a 
visitor, for she is an Art Education major in the college 
of Fine and Applied Arts. A sophomore now, she in- 
tends to teach art in high schools when she leaves the 
University, preferably in Colorado. 


Kay is well in character with a mandolin in her 
hands, too, for folk singing is one of her strongest inter- 
ests. Quite musically inclined, she not only sings, but 
also plays guitar, mandolin and piano. More on the 
spectator side of music, she enjoys classical and con- 
temporary works, such vocals as the Norman Luboff 
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Choir, and good jazz of almost any type. Here, she 
names Brubeck, Shearing, Garner, Armstrong, and 
Goodman as among her favorites. 


Let it not be said that all of her interests are of a 
musical nature, however, as the outdoors claims a good 
percentage of her time. Kay particularly likes aquatic 
sports, such as swimming, water skiing, and boating, 
but also enjoys figure skating, softball, basketball, 
archery, and fishing. She’d like to go hunting sometime, 
too, as anything outdoors stands a good chance of 
appealing to her. 


Indoors, she is a good cook, and wields a mean em- 
broidery needle, but it makes her quite happy if there 
is someone else handy to do the dishes. Though her fine 
figure may not indicate it, she enjoys eating steak, 
shrimp, Southern-fried chicken, and pizza, even if she 
hasn‘t cooked them herself. 
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Kay is no girl for standing still a 
long time, to which her 

activities on campus may well 
attest. On a musical basis, she 
sings regularly in the McKinley 
Choir, as well as in a folk- 

singing group which has given 


several concerts. 


Last year she was a member of 
Terrapin, and over the summers, 
continues her interest in 

aquatics by teaching swimming 

at the University and at 


Crystal Lake Park in Urbana. 


Born here in Urbana 19 years ago, 
Kay has been on the go ever 
since, but the pace doesn’t seem 
to tire her; in fact, she looks 

better than ever. The 

combination of brown hair 

and pixie hazel eyes on 

her 5‘4”, 118 pounds is somewhat 
disarming to the average 
engineer, and the mathematically- 
minded may study the numbers 
36-25-36, but we’d rather 

just sit and drink coffee with 


her in the Union. 


o 
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PRASE: 2. 
ADJUSTMENTS 


TILT ADJUSTMENT... 


as 


Above is the multi-beam irradiator from which 
the high-frequency sound waves are projected. 
Generated in a laboratory oscillator, the waves 
are fed into an amplifier, and then to the power 
heads, where a quartz crystal changes them to 
acoustical energy. This energy dissipated by 
the concentrated beam amounts to about 1000 


Shown here is a cutaway of one of the power 
heads showing the internal construction, adjust- 
ment knobs, and location of the focal point. 
The waves coming from these heads are ap- 
proximately one million cycles per second, and 
the bursts vary from two to three seconds in 


length. 


watts per cubic centimeter of brain tissue. 


WETTER AS OI NEG Sask G7 Grey 


(Continued from Page 17) 


known as the Horsely Clarke stereo- 
taxic technique is employed. In_ this, 
small pins are placed in the ears as an 
anchor point, and shelves are hooked 
on the bony ridges under the eyes and 
on the upper teeth. Once the skull is 
rigidly set, the point of focus is de- 
termined from brain maps showing vari- 
ous given locations, and the instrument 
is appropriately set. The above pro- 
cedure is followed in human surgery, 
but the method of holding the head in 
place is somewhat different. Here, four 
shallow holes are bored in the skull, 
and pins are fitted into them and tight- 
ened. 
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Since the waves don’t go through air, 
a wide conical cup is fitted over the 
skull and filled with water. The sound 
heads of the machine are then placed 
slightly below the level of the water. 


The sound waves themselves are gen- 
erated by a laboratory oscillator and 
fed into a power amplifier, which is 
used to drive a quartz crystal which 
transforms electrical energy into accous- 
tical energy. Four crystals are used and 
each is mounted in a head with gold 
on each side of it to carry the current. 
Four heads are used rather than one 
because they give a wider angle, which 
results in a smaller volume of tissue 


above threshhold, so the resultant lesion 
is smaller. “The waves created are on 
the order of about one million cycles 
per second. The intensity duration, that 
is, the length of exposure to the sound, 
is small, about two to three seconds, 
and each “burst”? makes a_ cylindrical 
lesion measuring about one millimeter in 
diameter and three millimeters long. 

The energy dissipated at the site of 
one of these lesions is about 1000 watts 
per square centimeter. 

Sound is a relatively new, but rapid- 
ly advancing vehicle for scientific inves- 
tigation. New roads are constantly being 
opened by means of sound. More is yet 
to come! 
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Square D 


PRESENTS 


“THE HUMAN TOUCH” 


by lew Green Gordon Vaylor 


Song by 
THE RAY PORTER SINGERS 


P0670! 


We'd like to send you this record ! 


No matter what branch of engineering evaluate in terms of cold facts and figures. 
you're following—no matter which phase of A company’s basic philosophy, for example 


engineering interests you most—we want ...its attitude and approach to its customers 
you to know SQUARE D and what we haveto and to its working team. 
offer. Of special interest to you, we believe, The “Human Touch” record we want to 


is the ‘Shuman touch”’ side of our Company. send you deals with some of those intangi- 
There are some things you simply can’t bles—musically. We think you'll enjoy it. 


Square D Company, Dept. EM 
6060 Rivard Street, Detroit 11, Michigan 


I’d like a ‘SHuman Touch”’ record and a copy of Square D’s brochure, 
*“YOUR ENGINEERING CAREER” 
I am primarily interested in (] Research, Design & Development 
Engineering {] Manufacturing Engineering [|Sales Application and 
Field Engineering 


mail this coupon for your 
**Human Touch”’ record 


Inns ——— 


SCHOOL CLASS 


ADDRESS 


CITY ZONE —— STATE 


SQUARE J) COMPANY 
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Imported CASTELL 
“BLACK GOLD” 


Graphive 


adds skill to your hand 


Horizontal opportunities are 
plentiful for graduate engineers 
— but how about verti- 
cal opportunities? How 
high will you grow in 
5 years? 


That will depend on 
your native talent, hard 
work and such profes- 
sional habits as the use 
of imported A.W.FABER 
CASTELL. “black gold” 
graphite — the best na- 
tural graphite testing 
out at more than 99% 
pure carbon — makes 
Castell the world’s 
finest drawing pencil. It 
will add skill to your 
hand as it does to sea- 
soned Pros the world 
over. Color-graded for 
instant identification in 
most of the 20 scienti- 
fically-accurate degrees, 
8B to 10H. 


If you prefer a 
Holder, try LOcKTITE 
Tel-A-Grade 9800 
which shows your de- 
gree in a flash — plus 
imported “black gold” 
CASTELL 9030 Lead. 
Shop in your college 
store and insist on 
CASTELL across the 
board, 


A.W. FABER-CASTELL 


PENCIL CO., INC, NEWARK 3,N. J. 


SKIMMING 
(Continued from Page 29) 


X-Ray Inspection 


A new technique for x-ray inspection 
of solid rocket and missile fuel charges, 
which surpasses efficiency of existing 
methods, has been announced by High 
Voltage Engineering Corporation. 


Thiokol Chemical Corporation, lead- 
ing supplier of solid fuel propellants, 
sought an improved method of detect- 
ing flaws in propellant castings. In- 
ternal cavities, cracks, fissures or bits of 
foreign material can affect performance 
of the missile since there is a critica! 
pre-determined balance ratio between 
the missile charge and the centerline of 
the missile proper. 


Inspection of solid propellants here- 
tofore has been a costly, cumbersome 
process. Radiographic film is wrapped 
around the outer surface of the missile, 
or arranged in a flat plane. X-rays are 
passed diametrically through the fuel, 
with resultant exposure of film. Limita- 
tions of this technique are due to the 
high loss of intensity incurred by the 
X-rays as they pass through the entire 
thickness of the missile before exposing 
the film. Thiokol engineers concluded 
that if a small enough, powerful radio- 
graphic generating unit could be de- 
veloped, it might be lowered into the 
hollow core of the fuel, cutting pene- 
tration requirements by 50 per cent. 


Thiokol contacted High Voltage on 
design of a special Van de Graaff X-ray 
generator for this particular application. 
High voltage engineers devised a spe- 
cial 10 foot electron-tube extersion for 
one of their standard supervoltage ma- 
chines, which would slip down into the 
propellant core. High-energy X-rays are 
generated from the tip of the tube so 
as to concentrate x-ray intensity in one 
direction of relatively acute angle. 


Following this success, Thiokol moved 
forward on development of a handling 
system. This system consists of a rotat- 
ing base or platform where the fuel 
charge is placed on end. This platform 
also has a vertical range of movement. 
A Lumicon viewer is mounted in a 
fixed position to one side, with the 10 
foot extension of the Van de Graaff 
generator coming down through the 
ceiling also in a fixed position. The ac- 
celerator itself is mounted in a room 
above. 


Method of operation consists essen- 
tially of rotating and raising the fuel 
charge, spiral-fashion, about the x-ray 
source. The charge is raised a few 
inches during each revolution. Thus the 
fixed x-ray source, monitored on_ the 
lumicon received outside, provides a con- 
tinuous radiographic picture covering 
the entire volume of the fuel charge. 


Why Vought Projects 
Bring Out The Best 
In An Engineer 


At Vought, the engineer doesn’t often 
forget past assignments. Like all big 
events, they leave vivid memories. 
And it’s no wonder 


For here the engineer contributes to 
history-making projects — among 
them the record-breaking Crusader 
fighter; the Regulus II missile, chosen 
to arm our newest nuclear subs; and 
the new fast-developing 1,500-plus- 
mph fighter, details of which are still 
classified. 


The Vought engineer watches such 
weapons take shape. He supervises 
critical tests, and he introduces the 
weapons to the men with whom they 
will serve. 


Engineers with many specialties share 
these experiences. Today, for exam- 
ple, Vought is at work on important 
projects involving: 


electronics design and manufacture 
inertial navigation 


investigation of advanced propulsion 
methods 


Mach 5 configurations 


Vought’s excellent R&D facilities 
help the engineer through unexplored 
areas. And by teaming up with other 
specialists against mutual challenges, 
the Vought engineer learns new fields 
while advancing in his own. 
kkk 

Would you like to know what men 
with your training are doing at 
Vought... what you can expect of a 
Vought career? 


For full information, see our repre- 
sentative during his next campus visit. 


kkk 


Or write directly to: 


ee eee ee as 


C. A. Besio 
Supervisor, Engineering Personnel 
Dept. CM-7 


CHANCE, y | eR Vio . 
OUGHT AIRCRAFT 
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A 
Vought 
Vignette 


ONE OF A SERIES 
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The Missile Engineer with undersea legs 


Jack Welch felt honored when he was tossed, fully 
clothed, into the Navy’s sub harbor at Port Hueneme, 
California. In their own rugged way, submariners were 
extending him their thanks. He’d been a big help in 
the introduction of Chance Vought’s Regulus I missile 
to the Navy’s Undersea Fleet. 


Months before his ceremonial splash, Jack had accom- 
panied the Regulus aboard the submarines Tunny and 
Barbero as a representative of Vought’s Missile Oper- 
ations Engineering Group. A veteran of the Regulus 
flight test program and a collaborator on the con- 
version of the subs to missile carriers, Jack brought 
knowledge the Navy welcomed. Likewise, the Navy 
crews were to share with Jack some equally valuable 
experience. 


Jack, with the submarines Tunny and Barbero, cruised 
the East and West Coasts, performed over 200 dives, 
and once prowled far west of Hawaii. The missile man 
helped the undersea crews complete initial checkouts 
of Regulus support equipment — culminating in the 
first missile launch ever made from a submarine. Then 
they went about solving environmental and supply 
problems that arose during tests. Jack added to his 
mechanical engineering experience a valuable store of 
electrical, weapon systems and Navy knowledge. 


Back in home port, on the Tunny’s quarter-deck, with 
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a full crew assembled, submarine officers reviewed 
Jack’s contributions. He’d gone beyond his duty as a 
technical advisor, they concluded. He’d become an 
expert submariner as well. In fact, he’d qualified for 
the Silent Service’s Gold Dolphin insignia...and all 
hands would proceed at once with the traditional 
initiation. That’s when Jack took his plunge. 


Today, Jack divides his time between Chance Vought 
and a half-dozen Navy shipyards. His job is to see 
that current missile and ship design is meeting the 
missile needs of the Fleet. Problems are many, but 
Jack maintains there’s a solution for each. “That's a 
lesson I learned from the submarine forces,” he said. 
“They gave me a real indoctrination in a can-do atti- 
tude under actual operating conditions.” 


olor 


At Chance Vought the missile engineer belongs to a 
team that already has experienced every conceivable 
missile problem, from development to operational 
readiness, Here, current assignments range from the- 
oretical work to the introduction of complete missile 
systems to the Fleet, 


OUGHT AIRCRAFT 


INCORPORATE L +: DALLAS, TEXAS 
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Plan your future in the fast expanding 
REFRIGERATION and AIR CONDITIONING FIELD ., 
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FRICK COMPANY, Waynesboro, Penna. 


“Where performance and long life are vital...” 


FAFNIR m ( 


MINIATURE BALL BEARINGS 
-—- a4 


Manufactured of extra-clean, vacuum melt, 440C 
stainless steel, Fafmir Miniature Ball Bearings were 
developed for precision instrument applications for 
missiles and industrial uses where performance and 
long life are vital. 

Chances of pits or imperfections in the raceways 
are eliminated . . . superior race finishes make super- 
sensitive bearings with low torque values. Bearings 
are made to ABEC-5 tolerances or better, and are 
equipped with separately designed retainers for cor- 
rect balance. 


Development of this miniature series is another 
example of the key role Fafnir plays in meeting the 
increasingly complex needs of industry. The Fafnirc 
Bearing Company, New Britain, Connecticut. 


F F H ing Company, New Brit- 


BALL BEARINGS ain, Connecticut, 


MOST COMPLETE fc LINE IN AMERICA 
Ca me me ee ee ee ee ee 


In bearing engineering or 
engineering sales, Fafnir 
offers you a field of work 
as wide and varied as in- 
dustry itself. 


You will find, too, that 
bearing research, devel- 
opment, and application 
keep you constantly at 
the forefronts of indus- 
trial and _ technological 
progress. 


Investigate this excellent 
opportunity for a profes- 
sional career offering such 
diversity and challenge. 
Write The Fafnir Bear- 


ee re ee ne ee ea 
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BRAINTEASER 


ANSWERS 


1. The problem of the conical wine 
glass has solutions of 2.8 inches for the 
height of the glass and 1.0 inch for the 
diameter of the ball. 

2. The table has a diameter of 58 
inches. A quadratic solution yields an- 
swers of 58 or 10 inches, the second 
answer is eliminated because of the 
stipulation that the spot be nearest the 
corner. 

3. The casks can be divided in one of 
two ways. Either (2, 3, 2), (2s oy 25 
(Sede3), or C95 1653) GS oer seen. 
1) will satisfy the conditions of the 
problem. 

4. The candles had been burning for 
three and three-quarters hours. One 
candle has one-sixteenth of its original 
length left while the other has one- 
fourth. 

5. If the prisoner places one white 
ball in one box and the remaining balls 
(9 white and 10 black) in the other 
box his chance of survival would be 

(1-+ 9719) /2 == 0.737, or 73.7% 

er er 

6. Final amount of money in your ac- 
count at the end of 20 years (40 pe- 
riods) at 1% interest per period is 
equal — to: J OPGMOL 2c CO) 27a 
(hOb) Sea. 01) C0 ar 
or approximately $494. 

7. Suppose that Mr. Collins had X 
dollars in his wallet. Then 
the first received X/2 + 1 dollars, 

the second received (X/2 — 1))/2+ 
1 dollars, 

the third received (X/4 — 3/2)/2+ 
1 dollars, 

the fourth received (X/8 — 7/4) 
dollars. 

From this we set up the proper equa- 
tion as indicated in the problem. Solv- 
ing this equation for X, it is found 
that Mr. Collins distributed his $30 as 
follows: the first friend received $16, 
the second received 8, the third received 
$4, and the fourth received $2. 

8. The man measures out three gal- 
lons in the three-gallon jug, pours this 
into the five-gallon jug, pours three 
more into the three-gallon jug and fills 
the five-gallon jug from this, leaving 
one gallon in the three-gallon jug and 
pours into the five-gallon jug the .one 
gallon plus three more measured in the 
three-gallon jug, leaving four gallons in 
the five-gallon jug. 
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NEW CHICAGO SUN-TIMES BUILDING 


equipped with long-lasting, 


dependable JENKINS VALVES 


IN ADVANCED PLANNING, as in location and design, the new 
Sun-Times Building is front-page news. For this is the first 
project to be completed in a development which will trans- 
form the area north of Chicago’s Loop into a city of the future. 

There can be only one basis for selecting physical equip- 
ment for such a plant: the ability to perform efficiently and 
economically for years. This is why Jenkins Valves are 
standard on all plumbing, heating and air conditioning lines 
in the block-long structure. 

The extra measure of performance and reliability built 
into Jenkins Valves has for generations assured long oper: 
ating life and low maintenance cost. That’s well to remember 
when you specify valves . . . especially since the valves that 
bear the famous Jenkins Diamond mark cost no more. 


Jenkins Bros., 100 Park Avenue, New York 17. 


Sold Through Leading Distributors Everywhere 
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Se 


Owner: FIELD ENTERPRISES, INC. 

Architects-Engineers: NAESS AND MuRPHY 

General Contractor; GEORGE A. FULLER COMPANY 
Plumbing Contractors: G. F. CONNELLY Co. 

Heating Contractors: KROESCHELL ENGINEERING Co. 

Air Conditioning Contractors: WILLIAM A. POPE COMPANY 


10” Fig. 651-A Jenkins Iron Body Gate Valve, fitted with 
by-pass, on suction line of pump which supplies Chicago 
River Water as condenser water and process water for type 
foundry requirements. 
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SOLAR PLANT 


CENTRAL UNIT 


HEAT, POWER & REFINING 


S outstanding design SERIES 


TRANSPORT AND PIPE DUCTS 


CENTRAL UNIT 


= SECONDARY TRANSPORT 


LAUNCHING PLATFORM ae 
a & COMMUNICATION 


PLAN. 


lunar base 


Tomorrow’s realities depend on research and imag- 
ination today. Both were used extensively in the plan- 
ning of this lunar base designed by William G. Harvey, 
Jr. to accommodate space ships and travelers. The 
suggested location is “Aristotle,’’ one of the craters 
near the north pole of the moon. Most of the base is 
beneath ground level to minimize temperature 
changes. Living quarters are spacious and recreational 
facilities include a swimming pool and_ basketball 
court. Power is supplied by solar plants during the day 
and atomic pile at night. Research, living and working 
areas are joined by monorail subway. 

No one can be sure which of today’s new ideas will 
become reality tomorrow. But it will be important 
then, as it is now, to use the best of tools when pencil 
and paper translate a dream into a project. And then, 
as now, there will be no finer tool than Mars—from 
sketch to working drawing. 

Mars has long been the standard of professionals. 
To the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
Tradition-Aquarell painting pencils, have recently 
been added these new products: the Mars Pocket- 
Technico for field use; the efficient Mars lead sharp- 
ener and “Draftsman’s” Pencil Sharpener with the 
adjustable point-length feature; and —last but not 
least —the Mars-Lumochrom, the new colored drafting 
pencil which offers revolutionary drafting advantages. 
The fact that it blueprints perfectly is just once of its 
many important features. 


The 2886 Mars-lumograph drawing pencil, 19 
degrees, EXEXB to 9H. The 1001 Mars-Technico 
push-button lead holder. 1904 Mars-lumograph 
imported leads, 18 degrees, EXB to 9H. Mars- 
lLumochrom colored drafting pencil, 24 colors. 


J.S.| 3 |TAEDTLER, INC. 


HACKENSACK, NEW JERSEY 


SCALE OF PLAN: 


CONTROL 


1”= 500 FT. 


at all good engineering and drawing material suppliers 


SCHOLARSHIPS 


Continued from Page 
( 
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after the strike is over, he feels a let- 
down, and cannot produce to his ca- 
pacity. The small benefits gained are 
more than lost in a psychological de- 
feat. The individual feels no sense of 
accomplishment, but rather the feeling 
persists that he was dragged to better 
pay, or working conditions, by the ef- 
forts of the group. The only recogni- 
tion afforded the individual would be 
as a member of the group. How could 
this possibly add to professionalism ? 


One of the primary reasons for the 
union’s appeal to engineers is that some 
of the older men with several years’ ex- 
perience often do not measure up finan- 
cially to the gains shown by production 
workers. This can be overcome in a 
large part by the adoption of the “four 
basic principles” recommended by the 
National Society of Professional Engi- 
neers and outlined in Engineering News- 


Record, June 28, 1957. 


1. The only satisfactory method of 
dealing with engineer-employer — rela- 
tionships is on a cooperative, common 
interest basis. 


2. The engineer shares an equal re- 
sponsibility with the employer in ele- 
vating his professional status. 


3. Management should regard the 
engineer as one identified with the 
“management team.” 


4. The engineer must be “company 
minded,” thinking in terms of the com- 
pany’s problems and growth, as well as 
his own. 

The N.S.P.E. argues that the union 
label will react to the disadvantage of 
the engineer, both as to his personal and 
professional prestige and his relation- 
ship with his firm. Professional status 
will be watered down by any combina- 
tion with production ‘workers. By ac- 
cepting unionism engineering will be- 
come just another trade rather than as- 
suming a professional status. One of the 
most powerful weapons engineers could 
acquire would be full and final recogni- 
tion of engineering as a profession. ‘he 
first step toward this would be to make 
employers realize the worth of engi- 
neers in their organization—both eco- 
nomically and as individuals. Before this 
step can be accomplished, engineers must 
realize that they are public servants 
and have the responsibility of protecting 
the public by professional standards. 
Neither of these steps toward recogni- 
tion as a profession parallels the aims 
and goals of the unions. Engineers can 
not accept unionism and at the same 
time gain professionalism. A choice must 
be made, and all engineers have a chal- 
lenge which cannot be ignored if they 
wish to become members of a truly 
accepted profession. 
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Tear out this page for YOUR BEARING NOTEBOOK... 


© How to take 


22% ton impacts 
on drum axle 


The designers who built this 
giant tamping roller had to 
contend with impacts as high 
as 1450 psi on the drum axle. 
To take these terrific loads, de- 
signers mounted the drum axle 
on Timken® tapered roller bear- 
ings. Timken bearings are case- 
carburized to produce hard, 
wear-resistant surfaces over 
tough, shock-resistant cores. 
Their full-line contact between 
rollers and races gives them 
extra load-carrying capacity. 
And because they practically 
eliminate friction, they help 
heavy construction machin- 
ery start and roll more easily. 


Slice a Timken bearing in half and see why it takes shocks 


The picture at left shows what you'd see if you cut 
through a Timken bearing: hard, wear-resistant 
surfaces and tough, shock-resistant cores. 


Want to learn more about job 
opportunities ? Timken bearings 
help make better machines— ma- 
chines that enrich our lives. It’s 
what the Timken Company calls 
Better-ness. If you'd like a career 


helping to create the machines 
that create Better-ness, write for: 
“BETTER-ness and your career 
at the Timken Company”. The 
Timken Roller Bearing Company, 
Canton 6, Ohio. 


TAPERED 
ROLLER BEARINGS 


TRADE-MARK REG, U.S. PAT. OFF. 


' NZ 
NOT JUST A BALL O NOT JUST A ROLLER C—) THE TIMKEN TAPERED ROLLER O— BEARING TAKES RADIAL oy AND THRUST -(- LOADS OR ANY COMBINATION - 
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Begged, Borrowed, and..... . 


An Ode to an Engineer 


Who thinks that without his product we would all be in 
the lurch? 

Who has a heathen idol when he designates research? 

Who tints the creeks, perfumes the air and makes the 
landscape drear? 

The stink-evolving, grease-dissolving chemical engineer. 

Who takes the pleasure out of life and makes existence hell ? 

Who’ll fire a real good looking one because she cannot spell ? 

Who substitutes a dictaphone for a coral tinted ear? 

The penny-chasing, dollar wasting industrial engineer. 

Who is the man that designs our pumps with judgment, 
skill and care? 

Who is the man that builds them and keeps them in repair ? 

Who has to shut them down because the valve seats dis- 
appear 

The bearing-wearing, gearing-tearing mechanical engineer. 

Who buys his juice for half a cent and wants to charge a 
dime ? 

Who, when we have signed a contract, can’t deliver half 
the time? 

Who thinks the loss of twenty-six per cent is really nothing 
queer ? 

The volt-inducing, load-reducing electrical engineer. 

Who takes a transit out to find a sewer line to tap? 

Who then with extreme care locates the junction on a map? 

Who is.it that goes to dig it up and finds it nowhere near? 

The mud-splattered, torn and tattered civil engineer. 

Who is the man that will draw a plan for any thing you 
desire? 

From a trans-Atlantic liner to a hair-pin made of wire? 

With “ifs” and “ands,’ how’ers” and ”’buts’ who makes 
his meaning clear? 

The slipstick-sliding, art-deriving, hardboiled engineer. 


a * a 


The slowest thing in the world is a nudist climbing 
over a barbed wire fence. 


The squad of recruits had been out to the rifle range 
for their first try at marksmanship. They knelt at 250 yards 
and fired. Not a hit. They moved up to 200 yards. Not a 
hit. They tried at 100 yards. Not a hit. 


“Tenshun!” the sergeant drawled. “Fix bayonets! 
Charge! It’s your only chance.” 


They told him it couldn’t be done. 

With a smile he went right to it. 

He tackled the thing that couldn’t be done. 
And found that he couldn’t do it. 


*. * 


An officer, home from strenuous service overseas, was 
assigned to a desk job in the Pentagon building. Each day 
for a week he shifted location of his desk—and finally 
wound up in the men’s wash room. 

“Must be shell-shocked,” associates decided. 

But the officer explained grimly, “It’s the only place 
around here where people seem to know what they are 
doing.” 
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A beautiful girl was walking along the sidewalk one 
evening on her way to the movies. She noticed a small bird 
lying at the side of the walk with a broken wing. Instead 
of going to the movie, she took the bird home, bandaged 
its wing, and fed it. In a week the bird was well enough 
to fly away. 

Now let’s see you guys find anything dirty in that. 

x & # 

A circle has no corners 

An oval has no corner too 

But not so nearly no corners as a circle has. 

Darling, your eyes are like deep pools of sparkling water, 
your lips are like rose petals wet with the morning dew, 
your teeth are like the finest pearls, but you have the 
damndest nose I’ve ever seen on anything except an African 
ant-eater. 

A Metallurgical Engineer is a person who can go out 
with a platinum blonde and tell whether she’s a precious 
metal or just a common ore. 


Ode to a Lab Report 


When I grow old and even older, 
Ill never forget that manila folder, 
Bane of existence, object of hate 
And never less than three weeks late. 
Title, object, method, theory, 
The clock strikes one, my eyes are bleary, 
If I could have my preference 
I'd never write a reference, 
Never compute efficiency 
For readings numbering eighty-three, 
But many like that I have done, 
At least infinity plus one , 
Many to tell the dullest dullard 
That graphs are labeled and curves are colored. 
Engineers Arise—storm the fort; 
And abolish forever the lab report. 
* K 3k 


“So you get your name up in lights—and a fuse blows 


out—then what?” 


An old gent was passing a busy intersection when a 
large St. Bernard ran by and knocked him down. 

A moment later, a Crosley car skidded around the corner 
and inflicted further damage. A bystander helped him to 
his feet, and someone asked if the dog had hurt him. 

“Well,” he answered, “‘the dog didn’t hurt so much, but 
that tin can tied to his tail nearly killed me.” 

The fellow and girl charged around a corner and 
bumped smack into each other. They stepped back, apolo- 
gized and started up once more. But they both dodged in 
the same direction and bumped once more. Again, they 
started up, bumped, and apologized. This time the fellow 
stepped back and gallantly remarked, ‘“‘Just once more, 
cutie, then I really have to go.” 
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